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ABSTRACT

The assurance of the performance of composite materials and structures requires NI monitoring of
their integrity at the various stages of the structure life, from manufacturing through service. in the Jast
three decades many N DE methods were developed cither by adapting the t echnology that was widely
used for inspection of metals or by specifically addressing the unique characteristics of’ composites.
This development was made in parallel 1o the application of composites 1o both flaw critical st ructures
(aircrafl wings, fusclage, eic.) and the commercial products (rackets, fishing rods, etc.). Inspite of the
significant progress that was made, several problem arcas are still associated with the application of
NDE methods to composites, including the following;

0 Process standards arc st rid, limited and are not consistent indust 1y wide.

« Need for large-area rapid-scanning techniques.

0 1 Icalth (in-proms and in-service) monitoring techniques.

o Residual Stress measurement techniques.

The costand t he risk associate with detection of flaws at a progressive stage can be very high, While
in metals, an inspection schedule can be aceeptable due 10 the ability to accurately predict flaw growth,
the risk and the random nature of impact damage requires more oflen inspection. lurther, the
detection of flaws during production allows to take corrective measur ¢ and thus save significantly in
cost of manufacturing,

The use of remote interrogat 10N of test structures iSrapidly gaining interest as the development of both
laser based NIDI¢ methods and sensors are growing  Some of these NJ)]; methods are covered by
other speakers including shearography and laser ultrasonics as well as the use of embedded optical-
fiber. The emphasis of this presentation will be on the application of sensors for health monitoring.
The evolution of microelect ronics and the sensor technology particularly the recent growth in MEMS
(micro electromechanical systems) have led to the availability of powe [ul tools for health monitoring.
Information about the health of the structure can be obtained at any desirable moment without any
need for disassembly or costly inspection,




